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Claims: 

1. A system operative to communicate digital data symbols with higher 
than quadrature phase shift keying (QPSK) modulation, the system 
5 comprising a transmitter and a receiver comprising: 

the transmitter comprising a modulator and means to split and encode 
the data into a first block of more significant bits of symbols and a second 
block of less significant bits of the symbols for modulating by the modulator; 

the receiver being operative to receive digital data bits by iterative 
10 determination of soft estimates of bits followed by a hard decision as to what 
bit was intended, the receiver comprising 

a first processor operative to provide first soft estimates of bits of the 
received signal; 

a second processor operative to decode the first soft estimates and to 
15 provide second soft estimates of the bits; 

a first combiner operative to provide adapted first soft estimates to the 
second processor, the adapted first soft estimates of each bit being dependent 
upon the respective first soft estimate and a respective previous first soft 
estimate; and 

20 a second combiner operative to provide third soft estimates back to the 

first processor for subsequent further decoding, the third soft estimates of 
each bit being dependent upon the respective second soft estimate and a 
respective previous second soft estimate. 
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2. A system according to Claim 1, wherein the means comprises a first 
convolutional encoder operative to produce blocks of the more significant 
bits, a second convolutional encoder operative to produce blocks of less 
significant bits, and respective interleavers each operative to interleave the 

5 blocks from the associated encoder into a respective data stream for 
modulating. 

3. A system according to Claim 1, wherein the soft estimates of multiple 
data streams multiplexed into one stream at the output of the first processor, 
and provided to the first combiner to provide the adapted first soft estimates 

10 are deinterleaved by a deinterleaver before being passed to the second 
processor, and the third soft estimates provided by the second combiner 
interleaved by an interleaver before being passed back to the first processor. 

4. A system according to Claim 1, wherein the first processor is a 
successive interference cancellation SIC multiple input multiple output 

15 MIMO detector and the second processor is a convolutional decoder, the soft 
estimates being log likelihood ratios. 

5 A system according to Claim 4, wherein the SIC MIMO detector 
includes matched filters for detection. 

6. A system according to Claim 1, wherein the modulation scheme is 16 
20 Quadrature amplitude modulation, the first two bits of a symbol being 

provide by the first convolutional encoder, and the last two bits of a symbol 
being provided by the second convolutional encoder. 

7. A system according to Claim 1, wherein, a plurality of detection 
iterations each involving the first processor, second processor and the 

25 combiners are performed whereupon a hard decision is made. 
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8. A system according to Claim 7, wherein the more significant bits are 
detected in the received signal in a first series of iterations, their estimated 
contribution to the received signal being subtracted to provide a modified 
received signal from which the less significant bits are detected by a second 

5 series of iterations. 

9. A transmitter operative to send digital data symbols with higher than 
quadrature phase shift keying ("QPSK") modulation, the transmitter 
comprising a modulator and means to split and encode the data into a first 
block of more significant bits of symbols and a second block of less significant 

10 bits of the symbols for modulating by the modulator, the means comprising a 
first convolutional encoder operative to produce blocks of the more 
significant bits, a second convolutional encoder operative to produce blocks 
of less significant bits, and interleavers each operative to interleave the blocks 
from the associated encoder into a respective data stream for modulating. 

15 10. A method of communicating digital data symbols with higher than 
quadrature phase shift keying ("QPSK") modulation method comprising the 
steps of: 

splitting and encoding the data into a first block of more significant bits 
and a second block of less significant bits for modulating by a 
20 modulator' 

receiving digital data bits by iterative determination of soft estimates of 
symbols or bits followed by a hard decision as to what bit was 
intended, by 

providing first soft estimates of bits of the received signal; 

25 decoding the first soft estimates and providing second soft 

estimates of the bits; 
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providing adapted first soft estimates, the adapted first soft 
estimates of each bit being dependent upon the respective first 
soft estimate and a respective previous first soft estimate, 

providing third soft estimates back for subsequent further 
5 decoding, the third soft estimates of each bit being dependent 

upon the respective second soft estimate and a respective 
previous second soft estimate. 



